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(57)Abstract: 

PURPOSE: To obtain the subject new protein derived from a yeast 
belonging to the genus Pichia, having a specific amino acid sequence and a 
saccharide chain or an analog structural saccharide chain common in a 
yeast and a mammalian cell, participating to the elongation of a saccharide 
chain of a glycoprotein useful in terms of a medicine, suitable for studying a 
saccharide chain mechanism, etc. 

CONSTITUTION: This new saccharide chain elongation protein is derived 
from a yeast belonging to the genus Pichia, has an amino acid sequence of 
the formula in an N end domain and a saccharide chain structure equal to 
or similar to an ER core saccharide chain common in a yeast and a mammal 
cell, participates to the elongation of a saccharide chain of a physiologically 
active glycoprotein useful in terms of a medicine and is suitable for 
elucidating the bonding/elongation of the saccharide chain of the 
glycoprotein in a yeast belonging to the genus Pichia. The protein can be 
produced by culturing a yeast of the genus Pichia according to a 
conventional method under a condition suitable for breeding of the yeast, 
extracting the protein from a culture cell and purifying or synthesizing a 
polypeptide based on the amino acid sequence of the protein or by a 
conventional recombinant DNA technology based on the base sequence 
coding the protein. 
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(54) ismo&m \z*7mnm&*v>vm.w&9>n>7. Rieisn-KtsDNA, iHWKDNA^wi 

•Sift* 

(57) mm 

dn a. iDN AcoaufcEjijo-ap 

A<, KDNAI=*or=i-K*tL*«ll6*1fcO!)*±36<'> 

fc< t*«i«i$*trJEc*«fc5ic«ttStir*SDN a, 

&«Ef$D N A S^ftS Chicly. ^«ISfc:*7JI*S 

So 

et7ll»«I±t LTttS*«fcftl:. iie^u 
*r***l*. Hi«i:lHLSMlllStT;*It4ERa7 

mmtm-t l < 

±****±**f*lifrr*fc*><Dlt±4: LTSffltfe 
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Met-Ala-Lys-Ala-Asp-Gly-Ser-Leu-Leu-Tyr-Tyr-Asn-Pro-His-Asn-Pro- 



Met-Ala-Lys-Ala-Asp-Gly-Ser-Leu-Leu-Tyr-Tyr-AsihPro-His - 
Asn-Pro-Pro- Arg-Arg-Tyr-Tyr-Phe-Tyr-Met-Ala-I le-Phe-Ala-Val-Ser - 
Val-Ue-Cys-Val-Leu^Tyr-Gly-Pro-Ser-Gln-Gln-Leu-Ser-Ser-Pro-Lys- 
[ le-Asp-Tyr-Asp-Pro-Leu-Thr-Leu-Arg-Ser-Leu^sp Leu-Lys~Thr-Leu- 
GIu-AIa^ro-Ser^in-Leu-Ser-Pro-Gly-Thr-Val-Giu~Asp-Asi^Leu-Arg-- 
Arg-GIn^Leu-Giu-Phe-His-Plie-Pro-Tyr-Arg-Ser-Tyr-Glu-Pro-Phe-Pro- 
Gln-His-lle-Trp-Gln-Thr-Trp-Lys-Val-Ser-Pro-Ser~Asp~Ser-Ser-Phe- 
Pro-Lys-Asn-Phe4,ys-Asp-Leu-GIy-GliHSer-Trp-Leu-Gla-Arg-Ser-Pro- 
Asn-Tyr-Asp-His-Phe-Val-ne^ro-Asp-Asp-Ala-Ala-Trp-Glu-Leu-Ue- 
His-His-Glu-Tyr-Glu-Arg-Val-Pro^ilu--Vai-Leu-GlU'-Ala-Hie-His-Leu- 
Leu^ro-Glu-Pro-He-Leu^ys-AIa-Asp-Phe-Phe-Arg-Tyr-LeuHle-Leu- 
Phe^Ala-Arg-Gly~Gly-Leu~Tyr-Ala-Asp--Met-Asp-Thr-Met--L€u-Leu-Lys-- 
Pro-lie Glu-Ser-Trp-Leu-Thr-Pte Asn-Glu-Thr-Ile-Gly-Gly-Val-Lys- 
Asn-Asn-Ala-Gly-Leu-Val~Ile-Gly-Ile-Glu-AU-Asp-?ro-Asp-Arg-Pro- 
Asp-Trp-His-Asp^Trp-Tyr~Ala^rg-Arg-ne4;in-Phe^ys~Glr-Trp^La~ 
Ile-Gla-Ser-Lys-Arg-Gly-His Pro-Ala-Leu-Arg-GlthLeu-Ile Val-Arg- 
VaKVal-Ser-Thr-Thr-Leu -Arg-Lys-Glu-Lys-Ser-Gly^Tyr-Leu^Asn-Met- 
Va 1-G 1 \t G 1 y-lys -Asp- Arg-G 1 y-Ser-Asp-Va KMe t -Asp-Trp-Thr-G 1 y-Pro - 
G ly-I I e-Phe-Thr-Asp-Thr-Leu ~Phe-Asp-Ty r-Me t -Thr-Asa-Va l-As»~Thr - 
Thr-Gly-His-Ser-Gly-Gln-Giy-Ile-Gly-Ala-Gly-Ser-Ala-Tyr-Tyr-Asn^ 
Ala4,eu^Ser~Leu~Glu-GLu~Arg,Asp-Ala-Leu-Ser-Ala-Arg-4 ) ro-Asn-'Gly- 
Glu4iet^eu-LysHJ!u-Lys^ahPro'Gly-Lys~Tyr-Ala~Gln-Gln-Val-Vai- 
Leu-Trp^Glu-Gln-Phe-Thr-Asn-Leu-Arg-Ser-Pro-Lys-Leu-Iie-Asp-Asp- 
lle-Leu-Ile-Leu-Pro-Ile-Thr-Ser-Phe-Ser-Pro-Gly-ne-Gly-flis-SEr- 
Gly-Ala-Gly^sp-Leu^sa^is-His-LeunAla^yMle-Arg'-His-Thr-Phe- 
Glu-Gly-^er-Trp-lys-Asp faCIll 



Pro-Arg-Arg-Tyr 



[SCI] 



[It 2] 
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DNA, 9>'W$Z3— Kf -SDN A„ 

[s*#JJi4] TBi::S**ift*aHe*J**-rftCiS Ht3] 
*«fr««l*9l3E*CD»5iajl©«fi#*l=fll*3« 

ATGGCCAAGC CAGATGGCAG TTTGCTCTAC TATAATCCTC ACAATCCACC CAGAAGGTAT 

TACTTCTACA TGGCTATATT CGCCGTTTCT GTCATTTGCG TTTTGTACGG ACCCTCACAA 

CAATTATCAT CTCCAAAAAT AGACTATGAT CCATTGACGC TCCGATCACT TGATTTGAAG 

ACTTTGGAAG CTCCTTCACA GTTGAGTCCA GGCACCGTAG AAGATAATCT TCGAAGACAA 

TTGGAGTTTC ATTTTCCTTA CCGCAGTTAC GAACCTTTTC CCCAACATAT TTGGCAAACG 

TGGAAAGTTT CTCCCTCTGA TAGTTCCTTT CCGAAAAACT TCAAAGACTT AGGTGAAAGT 

TGGCTGCAAA GGTCCCCAAA TTATGATCAT TTTGTGATAC CCGATGATGC AGCATGGGAA 

CTTATTCACC ATGAATACGA ACGTGTACCA GAAGTCTTGG AAGCTTTCCA CCTGCTACCA 

GAGCCCATTC TAAAGGCCGA TTTTTTCAGG TATTTGATTC TTTTTGCCCG TGGAGGACTG 

TATGCTCACA TGGACACTAT GTTATTAAAA CCAATAGAAT CGTGGCTGAC TTTCAATGAA 

ACTATTGGTG GAGTAAAAAA CAATGCTGGG TTGGTCATTG GTATTGAGGC TGATCCTGAT 

AGACCTGATT GGCACGACTG GTATGCTAGA AGGATACAAT TTTGCCAATG GGCAATTCAG 

TCCAAACGAG GACACCCAGC ACTGCGTGAA CTGATTGTAA GAGTTGTCAG CACGACTTTA 

CGGAAAGAGA AAAGCGGTTA CTTGAACATG GTGGAAGGAA AGGATCGTGG AAGTGATGTG 

ATGGACTGGA CGGGTCCAGG AATATTTACA GACACTCTAT TTGATTATAT GACTAATGTC 

AATACAACAG GCCACTCAGG CCAAGGAATT GGAGCTGGCT CAGCGTATTA CAATGCCTTA 

TCGTTGGAAG AACGTGATGC CCTCTCTGCC CGCCCGAACG GAGAGATGTT AAAAGAGAAA 

GTCCCAGGTA AATATGCACA GCAGGTTGTT TTATGGGAAC AATTTACCAA CCTGCGCTCC 

CCCAAATTAA TCGACGATAT TCTTATTCTT CCGATCACCA GCTTCAGTCC AGGGATTGGC 

CACAGTGGAG CTGGAGATTT GAACCATCAC CTTGCATATA TTAGGCATAC ATTTGAAGGA 

AGTTGGAAGG AC [s^ET] 



[si** 5] Bf#JS3£f-l*4S5tfctf>DN A0)-ffi 
a: < 1 1 vm 4 tl ft * 5 l-*«S $ tlX U ft D N A „ 

mm&no>m»to&\~mt>z$ K-rft dn 

It^JS 5 85«<7> D N A „ 

JlSSUC 2iH£^% t°+TJS8Sfi*CDH I S 4J1<£ 

ARG4iie^-, URA3i|fiffe t tU;G4 1 8B 
14*e^6«f4»^6aR**i«4.«)-CfcftCt*1* 
tt <t f ftiS^JS 6 SEfttf" D N A . 



a>»«#ft*fe*«iip«**iTiS:ft<M»e4F-r«*«*. 

[000 1] 

l=Eb*-Tft. *«eM©*«#«lc8l*>ft* 

K-rftae^-icni-ft. 
e*r«B**«*i-rft»»aK*SHki=J3L^ 
Tj££$*vft*i£a)Ricfci+ftii«<B#fi. »*l<i* 
a-i, 6*s*T>y— x<D#fiicB8-%-t'ft ; t.<7)"ej& 
fto *fc*#§Hi*, tf^mssi-isfc-rft. tts&st 

©««#ftl=**?ft * >/ flMtfi*-* eit L X ft ft D 
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R 3 T MM^: n-1lljft(0M an 8 G I cNAc2 ««<0 
*£*rf &3SS£lSS£ilS9!»L*#€, 0 (tot. *#§8(D** 

[0 O 0 2] 

■ §twtfmy*L£otTf&mm ±»p^x 
ait*s„ is*, atsgantifiicou-ci*. u?*>£ 

fflL^/=««T*<D«£3lE(D7?;*ICjnK.. HP LC^NMR, 
fab-mas SfflL^fc$rLt^«r;if * 
* £ «r L t & Htf> »ff*jft WW* * tit # T 1% -5 . 
-75. ^<(OW3E#lcJ:oT*®<75««lfi?«TOW3St!a 

A*tmiv+ mmzmmiEimm. *hfmm, msjkdha 

[0 0 0 3] «*K. «Mltit£ AFX* 

ttt^-st h • i'jxo*"xf> cti-rt, salt ■ 
•mm. *m m-smwi 37, 1713 a 992) #s*o i=& 

f©*«»»ff)Neu5Ac Mt7'J7 
#I£8B#<DG a l/Ga I NAcl (73 7-7 h 
-X/N-T-fe^^**7^ h^5» liggift: 
lcg§-Ti,a:tt:M/j:^# x Lti7fiP»li^^f KflDS 
ttf§3H«t»<OB8#£ *ttl=t>fc*«*fe(=B-§- Z 

[0 0 0 4] <hC*,T% fft£tt£J5l*7::4feK£&l*. -t 

Lfcx'Jxa7Kx^>lc^T&f£LTl'>.i>±tE*iSgl) 

*ftin-r * = £ 5 mn*<&&. y , 

afc*£SU * &l=;SJ*£ffc«fctf/\-<Nrv>'— ^ifl)3 
IS<D7X/^7f>S^St«l:la^ > 

( Saccharomyces cerevisiae ) Xtitt1lD'£ti&77>/$ 



0>±j£l-te*-W-— X • /\AX5- (CHO 

[0005] ctti^^ L/<>«£««a>Jt^«±«3<oiie 

mZZ&frfrtil&lsbXl^&c 1994^, Schw i entek £> 14/ ^ > 
SSt t h A * £ -1 , 4-ga I actosy I tr ansf erasejt-fi^-tf) 
7£fe5£m<Dl$.V] : £m£LXl^& [Schw i entek, T. andErn 
st, J.F. , Gene. 145, 299 (1994)] „ Krezdrn 

3) E/?-1, 4-galactosyltransferase;8.t£a;-2, 6-sialyltra 
nsferase<OjSti#eS£tToTl , >-i> [Krezdrn, C. H. , eta 
I.. Eur. J.Biochem.220, 809 (1994) ] „ 

[0006] mtz. -isv'^wmm*<Dmm&H0>m 

X^^MlC^t-, L^^l^i-SHyper mannosy I at i on cFftfc 
*«*<***i5*-Cfcy, -©iflSJKttta £4x7=7 >V 
-X(73 5 *>. Lf=7W — Xlza-1,3$3£r Lfc7 

>S ihMikt L,T#St5a-1,6i^7>y 
-X -^H*® ic MJB $ ti -5 a -1 , 3$£-& -7 > / -X m*/ < 
>*#«*<D*itt?fc* (12). 
[0 0 0 7] 1992*E. tettbiicffla-i.e^^y- 

CH 116? (ar-1, 6-mannosy I transferase ttftW? 
&) 0^7 P— ^>yiC)SiiljLfc(Nakayama, K. . EMBO J. 
11, 2511 (1992). g]2#Sn o C©OCHiaef(D 
SfiJ^flS (Ao c h 1 ) Omm&W\^\Z. Mans G ' c 
NAc2 , MangGlcNAc2. ManloGlcN 
A c2 CD3a<D!Bi^*<#»a$tlTfcy. :©55Man 

8 g i cnac2 «if«i*s '*>mmkmm.mmmtx°# 
m?%ER=iTmmkm-o>mj& (E12+, r M aj -c 

IBIELfcKiS) "C, Mang Gl oNAc2 , Man 10 
G I cNAc2 fiilli, w<0ER=J7MS«U:ar-1.3*g 
•&v>y — XAMtSD^ttfefltii [Nakanishi-Shindo, Y. , 
Nakayama, K. . Tanaka, A. , Toda, Y. and J i gam i . Y. , (199 

4) , J. Biol. Chem. } T'fo-otzo $t>lc, Ao c h 1 , m 
n n 1 -m^Mtt (B2#» *f*«Lr*i|«©a-1.3 

Pi?L^aiBST**iS-ri>ER=iT«M<!:l5l-*iftOMa n 
8 G I cNAc2 »«IO**ttJlia-r*/<>IHHB±*ft 
l»-e#fco C<DAo c h 1 . mn n 1 -S£J|*M*, /N 

%^.t»+LTLN^ [flb#3fS:(l994)seit-«K-»l!l. 
39,657] „ 



(5) 
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[0008] tzz-e. is*, > * J -iHHbttBWe 
fe-5t°^T«»e (Pi chi a pastor is «) #H«M6S§ 

si*. «i=-t©»»f6a«A</oiiE«**#<±iaoT 

[0009] Stot, MMOBMtt. tf*-7JSi#eic 

<t%W«ll$*L-5cfc5l-»tt$*tT*«)DN A, 1DNA 
5*t4C 1 1= J: y t°^TKS*S«5l-Jt LT«« 

*3i5<D»seH<i:pi-t l < i*«ea>mMi***-r« 
i**<D*5tt*£**to*r*fcto©it±fcfcy#£js 

[0 0 1 o] 

Met-A la-Lys-Al a-Asp-G !y-Ser-Le 
Pro-Arg-Arg-Tyr 



[ooi i] -*-«Et5%**Mi*. e#T«»«i=**-r 
So *fc*nBjii. gmmm&x<Dmw#&\zm*>z>* 

£zi — Ft4D N ACD^SlB5lJCD — SDN 
Alz<fcoT=i- KS*t6«*6*1fc(D*£*<'J>&< ttffll 
*i$^T^i)J:5l-^tS$nT^-SDN A. L < I* 
*9aKa>*tt#SI=«*>«* K-T* D N 

AIC^I«gSIV-*-jH£^-*<}f A$*LTftSDN AIC 

[0012] **Mi=ot\r»«ii=«wr4. 

(1) 8S;b 6 

s^a?*.** y, *ae»(D*«<D#*©* 

« * * -r « c t £ n m 1 1 h o 

[0 0 13] *3§BJ§C0-$i >/^0>El33R£££e*7JIB 
ei:LTIi. ftlcffllBlifcl**^ MttMlcli Pichia pa 
storis, Pichia finlandica, Pichia trehalophi la, Pi 
chiakoclamae, Pichia membranaefaciens, Pichia opun 
tiae, Pichia thermotolerans, Pishia salictaria, Pi 
chia guercuum Pichia pi jper iHA < ffj^$+T--5><> STS 
L < IS Pichia pastoris( JUT, P. pastor is t C 5) T? 

[0 0 14] *f§Bj(D^>y^l*ilteWl^t 0 +T]«»« 

*tli«Flc»JRB*tt3&l^A<. < l*N*«|«J*|::3t I 

[0 0 15] 

i-Tyr-Tyr-Asn-Pro-His-Asiv-Pro- 



[0 0 1 6] 



[4b 5] 



(6) 
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Met-Ala-Lys-AIa-Asp-GIy-Ser-Leu-Leu-Tyr-Tyr-Asn-Pro-His - 
Asn-Pro-PrO'Arg-Arg^Tyr-Tyr-Phe-Tyr-Met-Ala-Ile-Phe-Ala-Val-Ser- 
Val -1 1 e -Cys-Val-Leu-Ty r-G 1 y- Pro-Ser-G In-G 1 n- Leu~Se r-Ser- Pro-Lys - 
Ile-Asp-Tyr-Asp-Pro-Leu-Thr-Leu-Arg-Ser-Leu-Asp-Leu-Lys-Thr-Leu- 
Glu-Ala^ro-Ser-Gln-Leu-Ser-Pro~Gly-Thr-Val-G!uHVsp~Asn"Leu--Arg-- 
Arg-Gln-Leu-Glu-Phe-His-Phe-Pro-Tyr-Arg-Ser-Tyr-GIu-Pro-Phe-Pro- 
Gln~His-Ile-Trp-Gln-Thr-Trp-Lys-Val-Ser-Pro-Ser-Asp-Ser-Ser-Phe- 
Pro-Lys -Asn- Phe -Lys-Asp -Leu-G ly~G 1 u-Ser-Trp-Leu-G 1 n-Arg-Se r-Pro - 
Asn-Tyr-Asp-His-Phe-Val-Ile-Pro-Asp-Asp-Ala-Ata-Trp-Glu-Leu-Ile- 
His-His-Glu-Tyr-Glu>Arg-VaUPrO'Glu-Val-Leu-Glu-Ala-Phe-His-Leu- 
Leu-^ro- G 1 u- Pro-lie -Leu-Lys-AI a-Asp-Phe- Phe-Arg-Tyr-Leu~I 1 e-Leu - 
Phe-Ala-Arg-Gly-Gly-Le«-Tyr-Ala-Asp-Met-Asp-Thr-Met-Leu-Leu-Lys- 
Pro-Ile~Glu-Ser~Trp-Leu~Thr-Phe Asn~Glu-Thr-I le-Gly-Gly-Val-Lys- 
Asn-Asn-Aia-Gly-Leu-Val-I le-Gly-Ile-Glu-Ala~Asp~Pro-Asp-Arg-Pro- 
Asp-Trp- H i s - Asp-Trp-Ty r~ A 1 a-Arg-Arg-I le-Gl n-Phe -Cy s-G 1 n-Tr p-A 1 a- 
Ne-Glii-Ser-Lys-Arg-Gly-His-Pro-Ala-Leu-Arg-Glu-Leu-Ile-Val-Arg^ 
Va FVa 1- Ser-Thr-Thr-Leu -Arg-Ly s - G lu-Ly s-Ser- G I y- Tyr- Leu-Asn- Me t - 
Val-Glu~Gl y-Lys-Asp-Arg-G 1 y-Ser- Asp-Va 1-Me t -Asp— Trp-Thr-G ly-Pro - 
Gly~I le^he^Thr-Asp-Thr-Leu-PheH\sp-Tyr-Met-Thr-Asn-Val-Asn-Thr - 
Thr-Gly-His-Ser-Gly-Gln-Gly-Ile-Gly-Ala-Gly'Ser-AIa-Tyr-Tyr-Asn- 
Ala-leu-Ser^Leu^Glu-Glu^Arg-Asp-Ala-Leu-Ser-Ala-Arg-Pro-Asn-Gly- 
Giu^et^eu-Lys-^lu-Lys-Val-Pro-Gly-Lys-Tyr-Ala-Gln-Gln-VaFVal- 
Leu-Trp-Giu-GlD-Phe-Thr-Asn-Leu-Arg-Ser-Pro-Lys-Leu-Ile-Asp-Asp- 
I le-Leu-I le-Leu-Pro-I le^Thr-Ser-Phe-Ser-Pro-Gly-I le-Gly-His-Ser- 
Gly-Ala-Gly^sp^eu^sn-His-His-Leu-Ala-^yr-lie-Arg-flis-Thr-Phe- 
Glu-Gly~Ser~Trp-Lys-Asp 

[OOI 8] W-Xiattlt [0 0 19] *2£BJiO£>/<>7|* x tf*-TjB»S£#?£ 

«^**i*aiiia«<DT5yME?ij3&<. /<:/|Mhce&* ic^or. l < i*«»»a)J«iic»Lfc**T-e* 
-r^a-l,6SB^T>/-X#*a>«»*. or-1.6-manno *U 6 ttflHc <fc UttB* fllS^ * Z i lc £ 

syltransferasea)T5y»EWi:Kt^ffiiratt («4 0 U SJifT £ C *SSI?BT«5J^£T 5 



(7) 
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w-e#i*-r^**iB5iji-»-3L>T«ffl(Diaiais.DN Aft 
[0020] (2) «ta#«5>/^^zi-K-r§** 



[002 1] 

[to 6] 



ATGGCGAAGG CAGATGGCAG TTTGCTCTAC TATAATCCTC ACAATCCACC CAGAAGGTAT 
TACTTCTACA TGGCTATATT CGCCGTTTCT GTCATTTGCG TTTTGTACGG ACCCTCACAA 
CAATTATCAT CTCCAAAAAT AGACTATGAT CCATTGACGC TCCGATCACT TGATTTGAAG 
ACTTTGGAAG CTCCTTCACA GTTGAGTCCA GGCACCGTAG AAGATAATCT TCGAAGACAA 
TTGGAGTTTC ATTTTCCTTA CCGCAGTTAC GAACCTTTTC CCCAACATAT TTGGCAAACG 
TGGAAAGTTT CTCCCTCTGA TAGTTCCTTT CCGAAAAACT TCAAAGACTT AGGTGAAAGT 
TGGCTGCAAA GGTCCCCAAA TTATGATCAT TTTGTGATAC CCGATGATGC AGCATGGGAA 
CTTATTCACC ATGAATACGA ACGTGTACCA GAAGTCTTGG AAGCTTTCCA CCTGCTACCA 
GAGCCCATTC TAAAGGCCGA TTTTTTCAGG TATTTGATTC TTTTTGCCCG TGGAGGACTG 
TATGCTGACA TGGACACTAT GTTATTAAAA CCAATAGAAT CGTGGCTGAC TTTCAATGAA 
ACTATTGGTG GAGTAAAAAA CAATGCTGGG TTGGTCATTG GTATTGAGGC TGATCCTGAT 
AGACCTGATT GGCACGACTG GTATGCTAGA AGGATACAAT TTTGCCAATG GGCAATTCAG 
TCCAAACGAG GACACCCAGC ACTGCGTGAA CTGATTGTAA GAGTTGTCAG CACGACTTTA 
CGGAAAGAGA AAAGCGGTTA CTTGAACATG GTCGAAGGAA AGGATCGTGG AAGTGATGTG 
ATGGACTGGA CGGGTCCAGG AATATTTACA GACACTCTAT TTGATTATAT GACTAATGTC 
AATACAACAG GCCACTCAGG CCAAGGAATT GGAGCTGGCT CAGCGTATTA CAATGCCTTA 
TCGTTGGAAG AACGTGATGC CCTCTCTGCC CGCCCGAACG GAGAGATGTT AAAAGAGAAA 
GTCCCAGGTA AATATGCACA GCAGGTTGTT TTATGGGAAC AATTTACCAA CCTGCGCTCC 
CCCAAATTAA TCGACGATAT TCTTATTCTT CCGATCACCA GCTTCAGTCC AGGGATTGGC 
CACAGTGGAG CTGGAGATTT GAACCATCAC CTTGCATATA TTAGGCATAC ATTTGAAGGA 
AGTTGGAAGG AC [zClIl) 



[0 0 2 2] gfiEDNAI** tt*^»<D^S*l=«fcy«Jt 

NAtMLfcy. t>7lSS (flatfP. pastor is) 
ro*fi(*DN A £ffll/>T P C R;i-elS*S$-B--i> Z t \Z£ 

y a c * t wire * . 

[O O 2 3] *2£BJtf>DN Ali, tf+TJSBWCcfc oT 



S± i: f 4 H#691%l= J3 It * «t£ S JfcOfciBO)* 

[O o 2 4] **W©«g|#**>/<*li. tf+TJSS 
»£?t±<t: LTj^3F*i4*aKa>:aT««i::*&l=a 
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ftsissttieitH-t l < liaMKaaMMt***-*- 
e+T«Be*<*3i5*-r*tttiii#ftiii^«ii*fctti»* 

5DNA (KIT. MMDNA. * L < I* 
^<OfffttlB#fiDN A<klE»J-r-5fc«>^«IS!»f»# 
fiD N A <t t 3 ) KDNAlcfcoTa— K$*i£> 

t \z <fc o T&JSf Z i: *<T # £ „ 

[0 0 2 5] (3) ^&SMff#«DNA*<eff3*LT 
ft-S D N A 

K-t£DNA (^s*fai#*DNA) o&mm. -fft 

frS* — h't^DN Aa)«3tjE5iicD-fiB*<, 

SDN Air J; or =1- K£*i-5&t6&1«3<Oj£££'>ft< 
t*«l«*#t*J:5l=«***l.TatE«DN AI=H-r-6. 
[00 2 6] CCt rDNA|Cj:o-r3-K$*l-l.atf!6 

N AIC<J:oT=l- K£*l£>* -T^^*,*^WCD 

i*5«***r::fi#**t*. mm tit. 
wommw&t >/^A^-r***^fiR • #«!=■•*-* 

-i. 6|£^v>y — x^IPTT-Sj Stt (*BJ*ffi#l- 

r«*6a^<7)**A<'>/«c < £*,Jfl)*Jj tits fssi-a-r* 

SHISO^«IS»fa#*DNAA<=]- KtS$>/^^± 
A<**Bja>35«&SttrtK#* D N A ic J; -a T =i - K * tt-i) 
*>. ^Ii«MDN AIcJ:-dTzi- K$*l 

[0027] «6o-c, dn A<»&m<M&mt, jie^ro 

DN A(0mm • ^Iii#*DNAO)tlS 

»*<***-r-6«awti*stt*±<3»rL!Ei:t^, *lt 

UTt^ItiMDN A(D£f£tt0»flM*ftS1£l= 
J± LT3SSH± L AT ft -6 J: 3 ft *. <D T? * ft Icffllfi 

£*iftlV JUtMlctt, ^jR9«M#ADN ACD«*Be 
5iJ*<D'>ft< ti,—-oO>X<? \s1r=f- Rtf^ffe^+iTl^ 
frt L < (*E?iJttM='>ft < t=b—o<DXt> KA<» 



*iJ + CD'>ft< KA««**ti-6»# 
ft*. ^IliSttSDNA© 

iMHEWicd^ft < t*— 3<7>3?^ u*^ K#ttin**i4 

ftftl^*>\ »«SftT*»&ft.&±J*i*©*il6j&<, 95«8 
^ D N A &£0)£liMil(Dtt1fe£ Jift 6 t CO £ ft 3 „ 
[0 0 2 8] S?igft*£tf|i7J;£,t LTIi, 3i«Sg!ttt8#ft 
D N AC03 — Kfa#rtl:iftm*E&<DV-:*i-jie^£» 
A-r**3*3&<*lf6ti«>. CftlCcfc-S*:, 5E«K&tttt# 

«DN Azi&mr&zttfX'Z&tttiz, mxztitz 

KKft&O^-ti-i&mTZmMt LT. ttffttailtt 

ttfiDN Asirrswut^swiz** 

£}fA-f 6Ci:tT#S. C ftl= <fc ttttMffftD 
N A0)&f$t&£. L J: 5 <t-r-i)«ISSMO*SA<PB#lc 

[0 0 2 9] m^ft-i>fl£«tE&7-*-ite^<t LT 
I*, P. pastoris*fcl*/'\>S£etf>H I S4jtfe : K AR 
G4aef, URA3itfc^ SUC2Sfif, G4 1 
8»t£fce^*A<0^£ft-5>. »*L<li, H I S 4 jft 
fe^Tfe^o *fcs H&SSStcDAe^.!: LTIi, Sk&L 
cfc a t^-i)R»fM<OttSaH<75D N ATfctil*^lc*iJIS$ 
+tftLN*^ ftftWIZlipJjtttSSfQtt I gES§«:Qr« 

( s F c £ R I a , ^Bfl^F 6-1 6 97 7 6 . 
-Y >5-7iP >a (t#B8Ba6 1 - 1 8 5 1 8 9#-tt 
«) . Oa4ri—e (ftfflBSe O - 1 8059 1 
«) s dr^—- tf CCaughey, 6. H. . et al., J. Biol. Chem. 

266, 12956(1991) ] , h 'J >-f > t e-S? - 

[Kautneyer. J. F. , et al. , Nucleic Acids Res. 14,78 
39(1986) ] . I G Ffe^SfiR (IGF1BP3, ^ 
*¥3-50 5 397t'j>i) ft if A<«^ $n*o 

[0 0 3 0] (4) «fltt°#T«»et* 

^^o^mtz^rmmmmt. m&o>&mm&#&D 

jt l Tmm#&mmm **iTft -5 e+7i*»*T & 
&o fft*3%, ^«ai«fi#«DNA<Dftt>yic±3«<D 
*»ai««#ftDN a e*r«*«t?*y. ^ 

iI»«MDNAl;J;ot3- K$4i««1ia»(DS 
[00 3 1 ] C©<fc5ft#^tf*T*Be«U*, «>trro 

*ai=j=yn»-r*ci:3S<-e#-6. ^Mt°+ 

T«»«*CD^l!»*#ftDNA©»tt, 
atf*TJSBSttlc*^^6*ift^M^ec$-tJr, 
bf^TJ!BSa5lcltLT«l*#*5S14A<ffll*iJ$*tTft* 
S8**Jli*:Sa«-r**as36«a|t(f 6*1-6. ^£f+7 
«»S*(353c«S*iB#ft D N A0>eitl= J: ■i>^)i AW 
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d n a &m&& nw«i^3i^5iiccfc y »A-f sc: t tc* 

y*lt**i-6. BSiALfcDNAIi, ?i±<Drt£tt0> 
^l*iHR7-*-iH5^D N A^W«iHS^fl«D N A 

[o o 3 2] *tewe*Twmm*tenimt zjjs&u 

7?5£<t: LTI*, X^xO^X CCreggh et al.. 

Hoi. Cell. Biol., 5, 3376 (1985) , ifcHftlMM. 879, 23 
1 ^0 s mt^^-^Mi Clto et al., Agr ic. Biol . Che 
m., 48, 341 (1984), K*H4*Waili*312, 934 
gtK4. 929, 535 

[0 0 3 3] »»te^l-ffl^t>*t-i.^St°+riiSS 
Efc*tf>?I±*fflllSl*, Wc«IR*4i*t^ £r*L<l±»t 

J;<fi|fflT-#^>'S'y -^atit^mm (methylotrophi 
c) gs-efcSo ffl«&>£/-;uiSltt!fcI*S<t Lt 
I*, JH*MI~I***S*1±P. pastor is GTS 1 15* 
(NRRL Y— 15851), P. pastor is G S 1 9 
01* (NRRL Y-18014), P. pastor is P P 
F1ft (NRRL Y — 1 8 O 1 7 ) , Wt±MP. pastor 
is* (NRRL Y-1 1430. NRRL Y-11 

4 3 1) ZftffflTTsZtlZa 

[0034] *f=, £t>lr*?£L<l±, 'Pt£<t$—0 

l*H I S 4&£P.pastoris GS1 15tt (ATCC2 

0 8 6 4) , ARG4**P. pastor is GS19 0*, 
H I S4/URA3 $Ztk.P. pastor i s GS4-2**, H 

1 S4/URA4 ^5feP. pastor i s PPFlft (NRR 
L Y - 1 8 0 1 7 : Xmftttt&A. 812, 405 ##fig) * 

tfmf e.ti'So cro*5ic?t±fflsaA^>^:< tt— o<» 
st*«it - * -ae^ £ *r f * t o) % m i* & c t t>w 

£LIV frfr •!> 75;* lc«fc ■!><>:, JI2!t3*A-f&DN Atfifc 

[0035] a»«E»e+r)i!»e*i=ii, *&i=3e*s* 

«fe C«;U*. Y P Dtgitfe ( 1 %>f— X hl^ h75 
k 2%^h>, 2%-7*;HJ— X) , YPMtgife (1 
«-f-XH+Xh75h, 2%^^" h >, 2%^^y 



(OZtli, lfl#ftDN A0!>*M*<Z>*r*IH*> **£#T 

tot, e*7«a»*i*. mm±m 

mmw&mtfmmij l < tt«*Lt^5fcft, wfLio^ 
mm. ttfrAj-?< lit hicssE-r-5fffl«aA<**-r*aia 

±-«r set 

[0 0 3 6] ±»0>lSSUe>8j»ll!&, tEA^f <l*t MC 

mm&zm-t&tem&nt lti*, saita-^i-ssiii 
*L<i*Em-t«fflfc±«;£t4sait, ju*mi=w\ °r 

itttSStfOtt I g ESSItai ( s F c £ R I a) , & 
JfcttSJiB^ (EGF) , jfcgr^U^tttBH^ (GR 
F) , I G F 1 Jg^Sfi!t3 (IGF1BP3) , Z?a 

[0037] *aait*±<Dfc«)ic*ffl^*a*i*. a 
^ro^jiicj; yt^Sf-r set *<t?#*„ «*.i*\ ±&l 

a»A-f67J;S, ^«SS*«#«DNA©lt*iB5iJ|2^H 

*n&^ - * -ae^ «t t * e r £ ^ - k -r s d n 

A JtfALfc D N A *flil*T35*&ffl t?*r«*«* »* 
«tlft#*DNAfcJ:r/«fSeifS-=i- K-TS DN At IS! 

[0038] mmz.mm&n%mm<Dt:*Tmmmt* 

te¥<D^**(D^|fi]lc, '>^<t*, (D^d^-^-^I 
«, ©*KMlcBria©MaK*a-K-*-'&DNA*t; 

(DDNAI4, gfM£0*^e»£=i- K-fSDN AA<RN 

AicK¥^tts«fc3i-, fcSLNicflim-r s cfc 5 iznam L 

[0 0 3 9] j'Dt — £ — <fc LTIi, P. pastor is£D A O 

-tfae^-rofctoO^P^e— -5i— ) , P. pastor i sCD AO X 
2^D^— $t— (-tr*>yy— 7A3-At+v5f- 
•ifilG^rofcto^^D^— -Si— ) , P. pastorisCDD AS 

^(Dtz&iOZfo^—Z—) , P. pastorisOTP 4 0 ^a^e 
— 5— (P 4 0jie^-<7)fcA6cr)^n=E— ) , P. past 
orisWT^T't K ft Koyt- Hfilfe^Ofofcro^ 
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□ *fcl*P. pastor isCDSttt-Tt KP^t— tfit 

I*. P. pastor is(7)AO X 1 :7p^E— £ — (El I is et a 
I., Mol. Cell. Biol.. 5, 111 (1985)* *H«f8MS4. 855, 23 

1 #<tif) T?*y, *y»*L<i*. *«»**<iPi±-r 

**3lc<MS*;h.fcMlHAOX 2?n=E— (Ohi, 
H et ah, Mo I. Gen. Genet. , 243, 489-499, 1994^. «f 
BH3JE4-2 9 9 9 8 4*^«) T?fc& 0 

§ D N A(D!KriC»**>^;UiBWS: 3— K"*"4 DNA? 

fl6»5Rlc<fc*itf. MSJl3b<»±«Biani3»»*±aF*t 

»»v^E5iJSa-KLTL^DNAiLt 
1*. iia«i:BiL^iR<D»»i/yt;PEJi|*3- 
KtSDNA, -HteHiP (aMF) 

;i/EM$a-KLt^«DNA (^Pt7^>^«fi$ 
Zl — Kltl^DN AE51jfSt\ Lys-Arg) s 

vkmmmmvmm? & > 9+ Mm sa-KtsoNA 

[004 1] **BH-efflt^6*L*IE¥*-5*-*- 
^ - $ -»i(Di«s?- tPCtKliSftSt^ifeot 

[0 0 4 2] *S§BJ3tf>fSS!&l*. ±E(DDN ABB^JfCjbQ 

l^*t£^«^-:*J — ittK^F-i: LTIS. HIS4, AR 
G4, URA3, /^>gSSUC2, G 4 1 8 ItHitte 

[0 0 4 3] Hra(D*aHlc»ltlElft$*ifc«ite*T 

n*»»icr*»i=«i«fi3a:<. »*ikd*«*» (ypd 

**. YPMigift) »3&**lf6*t*o bf* 

aLfcajfefc4Ct3b<»*L<. £l20~30 o C, » 
*L<(*3KI2 3-2 5°Ct?fc4o ig*fe<DpH£. ?g£*ffl 

77^zf Y^]7A^7 P^7 h^77^- Sflcj: y 3r»G> 
[0 0 4 4] 

**WI4. e*7«*«lcSi*-r 



fc>7«BS*S±i:LT, EX±*B«±3l31£Ba 
»B***U 3^035«ne*TiMH»l=ttLTll«# 

[0 0 4 5] 

[Xlt«] atK«j3<fctf»*«ic*^L^r**w 

i*UBil:R*t«. Lj^U ^BBttCJilCcfcoT 
4^7X5 K, MBBB«<D1HR. T4DNAUJT— if 

*tftt©*«(*mB(D*a>T?*y* *aic«£o-r«ffl-r 

ft. «£*ffl)iS<DJ&St£}&. KBBBBBattB. 

(cj: y*05Ci:(Z>T?#4ti(7>t?fc4o 
[0 0 4 6] SftffM £*7BlNtE&*<D«B#** 

/^>8$& (Saccharomyces cerevisiae) ftXBBftftB 

g^ocH 1 *PCRa-ei(Bir?D-?i:§L, tf 
B«**CD»«#fi(cBat)>5^ >/<«r *a - * D N 
[0047] (1) PCR;£lZ£&/06tStf>OCH 1 

/<>i»a3Mli#MWO CH1^ p-->^ 
£tc#>. CThe EMBO Journal vol. 11 no. 7 p2511-2 

519 (1992): p2513, Fig. 2] \zM^<D D N AE?^1 
^(DadHK««OM*«DNAlcfflMWftiB^Jfc 

Hindi I I B«»tt*tt*LfcN3KB:79*f : 
5' -CGAAGCTTATGTCTAGGAAGTT 
GTCCCACCTG-3' . Rtf C << V — : 

5' -CGAAGCTT A T T T A T G A C C T G C A 
TTTTTATCAG-3' ( P C Rigffiffi ^ -f V 
— ) fDNA^«gl (AB I*±»k ^39 2 DN 
A/RNAy>t^f-) £JSl^T*b3^J*Lf-o ^ 
B^'f £m*T. «>* (Sherman, F. , Fink,G.R. 
and Hicks, J. B. (1986) Laboratory course manual f 
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or methods in yeast genetics, Cold Spring Harbor L 
aboratory, Cold Spring Harbor, New York) \z$£-o XM 
&Ltz'S>m» AH22** (a, Ien2, his4, canD (Hinn 
en, A. eta I (1978) Proc. Natl. SciUSA 75, p. 1929 
) fi**fe*DNASiI<l:Lt, PCRJ&JS (94 
°C-C1#rBk 5 0°C-e2#n*L 7 Z^X Zi&f^yzsV- 
^O)^) CDNA Thermal Cycler Model PJ2000 s Perk in 
-Elmer*!) ^frofc 0 if*S£ titz D N ABrttlcoiNTT 

Lfc^^-r^-A^^S^tL^^^^ (1458 dp)£tfL 

[0 0 4 8] (2) ^VBSifOCHlifei 1 ^ 

(1 ) T:l*^tl^PCRigtS»fM-^H i n dill Xftit 
pUC19C0Hindlll SPfelC+J-^^7P — ZLlsf 
Ltz 0 f^SS^tifr^^XS K (p KMO 4 9. M3) £ 
mmCDMmmm (BamHI, EcoRI, Kpn 
I) xmitL. ^<DiS»r/^->£S§£2;h,Tl^OC 
H 1 &fc*<Dtymt®& [EMBO J. 11, 7 p2511-2519 (19 
92): p2512. Fig. 1 RXS p2513, Fig. 2 D t&m.Ltzt 
^ic-StLTL^Co 

[0049] (3) och 1 s&m^&ya— yt-t&t: 

a > 

tf^rTJBS© (Pichia pastor is GTS 1 1 5*fc) £Y 
PDtgtfe (1% ^-XhxJpXh7^h, 2% 
>, 2% ^;m-X) T% 3 0°C. 3EltS!ig*U Sher 
man h>&35)£ (Sherman, F. , Fink, 6. R. and Hicks, J. 
8. (1986) Laboratory course manual for methods in 
yeast genetics, Cold Spring Harbor Laboratory, Col 
d Spring Harbor, New York) \z$£-oXm&W D N A £DS 
MLtzo »6*Lfc»fef*DNA*«^tt||*<DlMIB»* 

£^D>y>:?U> (Hybond-N. 77vvAttS) lc 
h^>X^T — L/co (1) •t?»&4tfc/^>»«ft*0 
CH 1 jHe^H i n d I I I »r#£ rDIG-ELISA 
«»*^hJ (*~U>;tf— ^>/WA*t«) £JBl>T 

-tr — v a >£frl N (Sambrook, J., Fritsh, e. f . and M 
an i at is, T. (1989) Molecular cloning: A laboratory 
manual, Cold Spring Harbor Laboratory, Cold Sprin 
g Harbor, New 15) . /^>i«S*0 C H 1 it&i^t 

tZo 

[0050] /<>i»i*ocH iafift if^-rmm 
/w ^uy-f-s— *>a>o>a* (6 5°c, 55°c, 

4 5°C) J&tfgfefrjfefr (tiLmm : O. 2-0. 5xSS 



XSSC, SJ, 3 0#, 2 0ac»«. S&lCO. 5x 
SSC, 42°C, 3 0^, 2ls]&frLfc»*l^ EcoRI 
>H<b1ftlc»Lt?l5kb (OBmtH'O K*HMS**ifco 'W 

^ ij if-v 3 ><oaa&t;ft» *#* -ttfi<D*o < « 

[005 1 ] (4) A g t 1 O^-f^'J— CDfEgl 

(3) (7>fSJ|llC»-3l*T\ t+7lW(D»ft#DNA 
OEcoRIitt (*!j5kb) CD^P— ->^£*ro 
fee K 1 5 O u gCDP. pastor is GTS1 15tt 
*^fe|*DNA (NRRLSfiffY-1 5 8 5 1 ) 
J 2 O OSMfi© EcoRI t-J[J^b Lfct, O. 
8%<7>T:tfn— X^;um&;*»jl::J: U#tj4. 5-6 k b 
0DN A^^)jt[ElijXLfco ©IjXL/cDN A(Z)-ffl5£ 1 jU 
g<Z>Agt10arm( r lambda gt10 vector digeste 
d with EcoRI and dephosphory lated J „ X v— 
>*±SS!) ^U^-vaVL, Gigapackl I Gold Packag 
ing Extract (X h z> £ >*±$g) SJfllvC/*^*— 
V>^£fTotCo -tone*. X£ 'J-->yic&Sfc» 

[0052] (5) Z?=? — ^/W ^'J^-fif— V3 > 

(4) Tfft»L/=*iBIA^T — v^-f ^^U— *80ramS 
(7) 1 t?U— h fete y 200 -300 ^ — ^|cft«J:3lw* 

(Hybond-N. 77v^Att») \z h ^ >X ? r - L/c 0 

3S; ^3000^7-^7) > WiB<D/<>B«ft*OCH lit 

[0 0 5 3] (6) A DNACOfIS! 

(5) x&mztitzrtZi/T* yy^—wo-z. &m\z 

1 oy^—'yJtMXS^ single plaque isolation 
Sephaglas TM PhagePrep Kit (77;Rv7tiS) £JE 
UTADNA$iUS, »*!L^o »8Lfc§DN A£& 
IMJiRi (EcoRI, Bglll, Hindlll, 

xho I) om\tJ^—Zs*7iin—7. y ;u*ftj9cM-e 

(DffADNA (»5kb) £*LTl^£Z<hrf>^^0 

fc. 

[0054] (7) +r^^P— 

^7 p->[:o^x, }f A£*i7cE c o R I 
Br#£p UC19CDEcoRI ffitefC+f ^ D — - 
Its P KM5 0 (B4 ) ^f^SiLtco 

[005 5] (8) p KM5 OlCff AStltcDN A»T>n 

p KM 5 Ofc}f AZtlXl^Z tl^cT mMM&R&E c o 
R I mK<Di&m&m£}&j£Ltz 0 pKM50^W 
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□ >y l tzm&i* on a mK&mmmmi&mzftM 
Sochi &m*t0temi&mtim&?&zttf7ri£ti 

fco •f-C-e, C0ifi2. 5 k bCDB g I MtfrtfODN A 

K»*SfflL^T»»BR>^lZ LTpUCI 9 izvy<7 P — 
->^L> -^tL^CDDNAifiaHc^lJ^MI 3-40^7 
-f^— &cfctf Reverse primer (77^7v7 L KB/W 
f^7 / P V— ) £flH^T. D NAv-n>^~ (A. 
L. F. DNAy-n>^- 77^v7LKB/^ 

[0 0 5 6] p KM5 OlCff A^tifr/OS^OCH 1 

ae^t«ratt*^-r«***t;il4g^WWr CBg l II 
-Sal I Br* (&j3. Okb)] <D«SE9J£%SL 
fci: 40 475^8^646 Open Reading Fram 

e (ORF) (B4, MttflMt) J&^LTOfco Bg I II 
-Sal I «M4*"ea>tt*iBM (2 8 5 8 bp) &UC0p 
en Reading Frame »«*7 5 -/ Kl-JHWR LfdE*J*E 

^>^S*«^»a^±i:^pJ«E1tfflie (A s n-X a 
a - S e r XT h r ) # 2 *rjFJr?ME It l*fc c 
[0 0 5 7] *L^t\ t 9 *7l»«4*0)±EORF« 

«(D7 s / BEM t^>»«i*o c h 1 s&m+te&o) 

•CikS Lfe e*7«Wft *(D E c o R I *5k 
b) tJ:ota-K**i475yBW!lli/0**fi* 
OCH 1 afe^lcJcoT=J- K*Jx47 3yBWIi:« 

4o%a)astt$tLti^ (H5) o i7s; 
B£iE?iJ£3— SDN a u^;u^(Dfflf^1tl*. £)5 5 

-»*<*&*ifc (**0JOt o ^TKB^:**0«m#* 
^>/^0Asn^99 W/OB^OCH 1 ^SCOA s 
n203 ) o T5yHE«3^6*a**l*»«l*. /<> 
Bf O C H 1 166<5 5 k D a t *S(DI;S I, tf^T 
■■»«a*0>«i#ft*>/^l*4 6 k D at'fcoL 

[0 0 5 8] afclc* (S|£>/<v^tf> Hydrophobicity £lt 
^Lfco ^CD*£H. H6lz*-TJ:5lcBI#(4**|Ccfe< 
^fc/\^->^7FLfco ZCDZtfr*. t>7«5B^ 
t>^*bttfcE c o R I BfJtl*. t°Jp7RgSa*a)OC 
HHfi*T?fc4Ci:A<*i»S*ifco *fc. /^>g#^0 
CH1^S(*. N3fc«ttiSlcKJt»«MB (membrane spa 
nning domain) ^JBt>*t4**tt«J«^fffi It 

(Th r 16-Phe30) % e^r7HW*A«0!)mi#ft 

[0059] mmmz tBttiDNAMtt^a 

(1 ) t 0 *rMBSS*a>««#ftDN A(Z) Genomic S 
outhern Hybr i d i zat i on#?#r 



Genomic Southern Hybridization M^f^ff-otzo ?§£ 
<k LTJBl^fcP. pastor is GTS1 1 5tt0*6ft^B 
gill, EcoRI, SphI, X b a I 01*111* 

vwm. 7^p-x^t$i*»t> t-<D»>^7 

N A4)9&fi|lRf|)C£ =3— K"T* D N AE5IJ**t?D N 
A#t#- (14, pK5O0Hn i dill -H i nclli 

^9oob P , ttseMsews* i ib«o^3i»-§- 

1488~i£3IS#2385(Df£«) S^a-^^Lt, /W^ 
die* e*T«IN»ft*fl!>ll«#*DNA^ 

p-^i*t^r*t(D«»**Sfflt^fc»*-r?**-<7)/<> 
KI=L*vW^U jf^fXLft^ofc. BLtO)tSJ|l^Su 
t°^TJKBSS*CD»«#fiDNAI4*-itft^*>5 

[0 0 6 0] (2) H I S 4fIR7- * — £ Lfctf* 
7M»«£*0!>aMM** D N A«**fc(&f£« 
e^7«»«**0)*«l#«D N A £ ^cr>^i2CD^fe«: 
RftJtt s ?7^5KpKM5 0 (H4#RB) OAs u 

I IfcWBa I I«tt*3HbLr¥»3R«»zL. ^CO 

biich i s4iHg^fc<fctfRr»ttK«i*piti gE^t* 

a«Jie^ (s F c a R I a) §£mzL-y h^SAL 

t, ^7X5 Kp KM7 4 (B8) Sf^JiRLfcc RTS'tt 
MHttl g ES^^flXfi? (s F c e R I or) ft 

mzL-yh-tt, /^Sisuc2se^v^ej 

£ s F c e R I or JtfirF [Nucleic Acids Research, Vo 
lume 16 Number 8, 3584 (1988) #RB] (DEfcSRSSN*** 
icftt&QL. P. pastor is A O X zM&^OZfa^— $ — 
«J*a3J=tfP. pastor is AOX 1 — 5 * — 

(MSIULfeDNAK^ P. pastor i sT t hfi*ffi 
WBttl gEg§(t«rti« (1 7 275/i) £ 

[0061] ipKM74fSph I RlfP s t I 
itL* P. pastor is G T S 1 1 54* (his4) (NRRL 
Sfif§Y- 1 5 8 5 1) ZBWUmLtztZ*. 4 5 
tt^ilgM (HIS4) *<W»*T?#fco fCt, Z 

[0062] (3) GTS1 15/pKM74 tc& 

/^BSOCHilg^«I»i:oiAt, S4*I*«^W 

Tl^ CNakayama, K. , et al. EMBO J. 11, 2511 (199 
2) ] o *ZT% (2) -e»&*ifc^R(SSH*lcoLNT 
aft«»tt*H-<fco YPD^b-hJll^t45»c 
Ol^T. 2 5°C. 3 0°C^l/3 7°Ct:<DJ$W^^tt J ?tl 

fc. -*T% MlE»»<05%ffti:i 0«£iStf. Ge 



(13) 



M¥9-3 0 9 7 



nomic Southern Hybr idization#?#r3:frofc<i: ^~ 
<Do*><D2.fo (KM74-2MKM74-5W CD* 
i#ftDNA«i*tlt^fco Z(D 2*1*1^*1^3 
7°C-ej&W*)<T:£?\ ^itS^tti: Genomic Southern H 
ybr i d i zat i onS$#Tl*-!fc Ltl^Ct A^TF^fttco 
[006 3] ££lCfi2«fE*l* (KM74-2S) ICO 
cfc USMW&Genomic SouthernHybr idizat ionft?#r 
W9) o g]9lC7F-rKM4 5*li. P KM7 
40H I S 4*£TfccfctfW^ttSSi*att I gES§i* 
a^t&i 1 (s F c e R I a) ^m^-—v hDNAWin 
P. pastoris GTS 1 1 5his4}*tf>his4&e^j£{c 
s F c e R I orMMS^^ 
Mlt^^tOTfc^o GTS1 1 5ft, OCH 1* 
lsff4ttKM4 5^ OCH 1 *a^F56«*KM7 4 
-2**C:OlM:. *fe#DNAjEc o R I RlfB g I 
I lt:>m&. MSMDN A(D±;Tl« (S9^. 
— ^1 : H4IC7F-TP KM50 Bgill — AsullR 

1 2 5 6 b p, ift£IB*imic , *y#-§- 1 SEK(DiftS# 
#2~i£S#-S|1258) Si;iilMDNA(J)I« (g]9 

Z^P — ^2 : m 4 Izmir P KM50, Hindill 
-EcoTHl Bt^ 4 6 8 b p , ttSSe^miE^JS 
•§•1 IB«(7)**S-§-1488-**S"^1948) £:?P-:?£ 
LTGenomic Southern Hybr idizationfl?#r?:?TlV KM 
7 4-2tt0««MDNA^ iALf:pKM74* 
^Rtflc^ y^^tlT^^Cii^StSLfc (Hi 
0. 1 1 o 

[0 0 6 4] t°*TJKS!S<D»«#llDNAiS 

s»oit±-r^ s f c e r i a&m&omm 
\f*Tmmmmm*& o n A^tto^ttfa^is^ 

ia#fDNAi|»KM7 4-2fc^KM7 
4- 5**<!:I?£^;t*<!: LTKM4 5 3 xYP + 2% 
— ;Uigife (3% -f~Xhl^h7^K 6% 

/^h^:/h>, 2% ;u) -e. 2 5°c s 4 era 

AGATCTGCCT 
GATTAGCAGT 
CACTTCCTGC 
CGATGACCTT 
ACTCAGAAAC 
GAATTATTGG 
AGAAATAGAG 
ACACAGGGAG 
CGCCTGGTAG 
TTTTTCTCTG 
TGTGGGGTGG 
TAGAACTACT 
AAGAAGAAGC 
GGTCTGAAAA 
TTTCATAAGC 
TCTCTCCTGG 



&m&. *£m±m& i ) i g et^^^-^aicj; 

LJ. sFcfRIffMS^fllLfcc fSSJL/c&sF 
ceRUiififcitfPNGaseF (Genzyme *± 

Si) Tfrx/^^>tt*a««*»*Lfc^>^;u*s 

1 2) o C<©«*. i«[#ftDNAtf«l|**ltl^^ 
KM4 5**eM»flfl)s F c e R I aMM6*<tSS 
(B12, U->1) <&lz*JU lH#ftDNA 
ilftl:*jKM7 4-2MKM7 4-5*fc*3fcCDs 

f c £ r i Qr««er*i*. «t«<z><**3Ci<«i«**tfcfc 

2. U->2, 3) o C*l£>CD^&(7))|!t£PN 
G a s o F (Genzyme *±§g) T2 Bfc* L tz t Z h . mtft 
tt&Tjk-rztfrb (012. U->4, 5, 6) , Z 

tzo &L±<D&9kfrt>. P. pastor isgfi#lDNA««t 

^\*m*<»to&t)mmztixi*&zttfm#ztitzo 

[0 0 6 5] 

&mw^ : 1 

HBMO>ft;£ : 2 8 5 8 

Mtf>Sfc : 2 
h*°Pv— : ffi^tt 
K^JO^^ : genomic DNA 
&M 

*E$fi%i : P. pastoris 

: GTS115 
IB*ij<D**« : 
^«^*-TSB^- : CDS 
W&itW. : 1027-2238 
«F«S*SLfc»a : S, P 



GACAGCCTTA AAGAGCCCGC TAAAAGACCC GGAAAACCGA GAGAACTCTG 60 

CTGAAAAAGA ATCTTCACTC TGTCTAGTGG AGCAATTAAT GTCTTAGCGG 120 

TACTCCGCCA GCTACTCCTG AATAGATCAC ATACTGCAAA GACTGCTTGT 180 

GGGGTTATTT AGCTTCAAGG GCAATTTTTG GGACATTTTG GACACAGGAG 240 

AGACACAGAG CGTTCTGAGT CCTGGTGCTC CTGACGTAGG CCTAGAACAG 300 

CTTTATTTGT TTGTCCATTT CATAGGCTTG GGGTAATAGA TAGATGACAG 360 

AAGACCTAAT ATTTTTTGTT CATGGCAAAT CGCGGGTTCG CGGTCGGGTC 420 

AAGTAATGAG AAGAGCTGGT AATCTGGGGT AAAAGGGTTC AAAAGAAGGT 480 

GGATGCAATA CAAGGTTGTC TTGGAGTTTA CATTGACCAG ATGATTTGGC 540 

TTCAATTCAC ATTTTTCAGC GAGAATCGGA TTGACGGAGA AATGGCGGGG 600 

ATAGATGGCA GAAATGCTCG CAATCACCGC GAAAGAAAGA CTTTATGGAA 660 

GGGTGGTGTA AGGATTACAT AGCTAGTCCA ATGGAGTCCG TTGGAAAGGT 720 

TAAAACCGGC TAAGTAACTA GGGAAGAATG ATCAGAGTTT GATTTGATGA 780 

TACTCTGCTG CTTTTTCAGT TGCTTTTTCC CTGCAACCTA TCATTTTCCT 840 

CTGCCTTTTC TGTTTTCACT TATATGAGTT CCGCCGAGAG TTCCCCAAAT 900 

AACATTCTCT ATCGCTCTCC TTCCAAGTTG CGCCCCCTGG CACTGCCTAG 960 
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TAATATTACC ACGCGACTTA TATTCAGTTC CACAATTTCC AGTGTTCGTA GCAAATATCA 1020 
TCAGCC ATG GCG AAG GCA GAT GGC AGT TTG CTC TAC TAT AAT CCT CAC AAT 1071 
Met Ala Lys Ala Asp Gly Ser Leu Leu Tyr Tyr Asn Pro His Asn 
15 10 15 

CCA CCC AGA AGG TAT TAC TTC TAC ATG GCT ATA TTC GCC GTT TCT GTC 1119 
Pro Pro Arg Arg Tyr Tyr Phe Tyr Met Ala Me Phe Ala Val Ser Val 

20 25 30 

ATT TGC GTT TTG TAC GGA CCC TCA CAA CAA TTA TCA TCT CCA AAA ATA 1167 
lie Cys Val Leu Tyr Gly Pro Ser Gin Gin Leu Ser Ser Pro Lys lie 

35 40 45 

GAC TAT GAT CCA TTG ACG CTC CGA TCA CTT GAT TTG AAG ACT TTG GAA 1215 
Asp Tyr Asp Pro Leu Thr Leu Arg Ser Leu Asp Leu Lys Thr Leu Glu 

50 55 60 

GCT CCT TCA CAG TTG AGT CCA GGC ACC GTA GAA GAT AAT CTT CGA AGA 1263 
Ala Pro Ser Gin Leu Ser Pro Gly Thr Val Glu Asp Asn Leu Arg Arg 

65 70 75 

CAA TTG GAG TTT CAT TTT CCT TAC CGC AGT TAC GAA CCT TTT CCC CAA 1311 
Gin Leu Glu Phe His Phe Pro Tyr Arg Ser Tyr Glu Pro Phe Pro Gin 
80 85 90 95 

CAT ATT TGG CAA ACG TGG AAA GTT TCT CCC TCT GAT AGT TCC TTT CCG 1359 
His lie Trp Gin Thr Trp Lys Val Ser Pro Ser Asp Ser Ser Phe Pro 

100 105 110 

AAA AAC TTC AAA GAC TTA GGT GAA AGT TGG CTG CAA AGG TCC CCA AAT 1407 
Lys Asn Phe Lys Asp Leu Gly Glu Ser Trp Leu Gin Arg Ser Pro Asn 

115 120 125 

TAT GAT CAT TTT GTG ATA CCC GAT GAT GCA GCA TGG GAA CTT ATT CAC 1455 
Tyr Asp His Phe Val lie Pro Asp Asp Ala Ala Trp Glu Leu Me His 

130 135 140 

CAT GAA TAC GAA CGT GTA CCA GAA GTC TTG GAA GCT TTC CAC CTG CTA 1503 
His Glu Tyr Glu Arg Val Pro Glu Val Leu Glu Ala Phe His Leu Leu 

145 150 155 

CCA GAG CCC ATT CTA AAG GCC GAT TTT TTC AGG TAT TTG ATT CTT TTT 1551 
Pro Glu Pro lie Leu Lys Ala Asp Phe Phe Arg Tyr Leu I le Leu Phe 
160 165 170 175 

GCC CGT GGA GGA CTG TAT GCT GAC ATG GAC ACT ATG TTA TTA AAA CCA 1599 
Ala Arg Gly Gly Leu Tyr Ala Asp Met Asp Thr Met Leu Leu Lys Pro 

180 185 190 

ATA GAA TCG TGG CTG ACT TTC AAT GAA ACT ATT GGT GGA GTA AAA AAC 1647 
Me Glu Ser Trp Leu Thr Phe Asn Glu Thr Me Gly Gly Val Lys Asn 

195 200 205 

AAT GCT GGG TTG GTC ATT GGT ATT GAG GCT GAT CCT GAT AGA CCT GAT 1695 
Asn Ala Gly Leu Val Me Gly Me Glu Ala Asp Pro Asp Arg Pro Asp 

210 215 220 

TGG CAC GAC TGG TAT GCT AGA AGG ATA CAA TTT TGC CAA TGG GCA ATT 1743 
Trp His Asp Trp Tyr Ala Arg Arg Me Gin Phe Cys Gin Trp Ala Me 

225 230 235 

CAG TCC AAA CGA GGA CAC CCA GCA CTG CGT GAA CTG ATT GTA AGA GTT 1791 
Gin Ser Lys Arg Gly His Pro Ala Leu Arg Glu Leu Me Val Arg Val 
240 245 250 255 

GTC AGC ACG ACT TTA CGG AAA GAG AAA AGC GGT TAC TTG AAC ATG GTG 1839 
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Vat Ser Thr Thr Leu Arg Lys Giu Lys Ser Gly Tyr Leu Asn Met Val 

260 265 270 

GAA GGA AAG GAT CGT GGA AGT GAT GTG ATG GAC TGG ACG GGT CCA GGA 1887 
Glu Gly Lys Asp Arg Giy Ser Asp Val Met Asp Trp Thr Gly Pro Gly 

275 280 285 

ATA TTT ACA GAC ACT CTA TTT GAT TAT ATG ACT AAT GTC AAT ACA ACA 1935 
I le Phe Thr Asp Thr Leu Phe Asp Tyr Met Thr Asn Val Asn Thr Thr 

290 295 300 

GGC CAC TCA GGC CAA GGA ATT GGA GCT GGC TCA GCG TAT TAC AAT GCC 1983 
Gly His Ser Gly Gin Gly Me Gly Ala Gly Ser Ala Tyr Tyr Asn Ala 

305 310 315 

TTA TCG TTG GAA GAA CGT GAT GCC CTC TCT GCC CGC CCG AAC GGA GAG 2031 
Leu Ser Leu Glu Glu Arg Asp Ala Leu Ser Ala Arg Pro Asn Gly Glu 
320 325 330 335 

ATG TTA AAA GAG AAA GTC CCA GGT AAA TAT GCA CAG CAG GTT GTT TTA 2079 
Met Leu Lys Glu Lys Val Pro Gly Lys Tyr Ala Gin Gin Val Val Leu 

340 345 350 

TGG GAA CAA TTT ACC AAC CTG CGC TCC CCC AAA TTA ATC GAC GAT ATT 2127 
Trp Glu Gin Phe Thr Asn Leu Arg Ser Pro Lys Leu lie Asp Asp lie 

355 360 365 

CTT ATT CTT CCG ATC ACC AGC TTC AGT CCA GGG ATT GGC CAC AGT GGA 2175 
Leu Me Leu Pro lie Thr Ser Phe Ser Pro Gly Me Gly His Ser Gly 

370 375 380 

GCT GGA GAT TTG AAC CAT CAC CTT GCA TAT ATT AGG CAT ACA TTT GAA 2223 
Ala Gly Asp Leu Asn His His Leu Ala Tyr Me Arg His Thr Phe Glu 

385 390 395 

GGA AGT TGG AAG GAC TAA AGAAAGCTAG AGTAAAATAG ATATAGCGAG 2271 
Giy Ser Trp Lys Asp *** 
400 

ATTAGAGAAT GAATACCTTC TTCTAAGCGA TCGTCCGTCA TCATAGAATA TCATGGACTG 2331 
TATAGTTTTT TTTTTGTACA TATAATGATT AAACGGTCAT CCAACATCTC GTTGACAGAT 2391 
CTCTCAGTAC GCGAAATCCC TGACTATCAA AGCAAGAACC GATGAAGAAA AAAACAACAG 2451 
TAACCCAAAC ACCACAACAA ACACTTTATC TTCTCCCCCC CAACACCAAT CATCAAAGAG 2511 
ATGTCGGAAC ACAAACACCA AGAAGCAAAA ACTAACCCCA TATAAAAACA TCCTGGTAGA 2571 
TAATGCTGGT AACCCGCTCT CCTTCCATAT TCTGGGCTAC TTCACGAAGT CTGACCGGTC 2631 
TCAGTTGATC AACATGATCC TCGAAATGGG TGGCAAGCAT CGTTCCAGAC CTGCCTCCTC 2691 
TGGTAGATGG AGTGTTGTTT TTGACAGGGG ATTACAAGTC TATTGATGAA GATACCCTAA 2751 
AGCAACTGGG GGACGTTCCA ATATACAGAG ACTCCTTCAT CTACCAGTGT TTTGTGCACA 2811 
AGACATCTCT TCCCATTGAC ACTTTCCGAA TTGACAAGAA CGTCGAC 2858 

imwnfamtenmi [03] /^sss*ocHiaew^p--> 

[B1 ] xUXD7Kx^>|Cfclf^A s n8^I»a^ VZtltzZf'y**. Kp KMO 4 9&i£?miVfo£ 0 

*ffi»e^-x;u*^t"H-efc4o H*. Manli7>/ [B4] p K M 5 O IcJfA S tltzT&BTWift 

-X. Gl c N A c liN - rt^^3^ a Vfccti; OCH liieT^ffi^lt^W-r^P. pastor is*fet*DN 

[13 2] '<>mmzteii%m^&&<Dmmm& : z?)i'& f&mwim&v^mtsti&ocH i*e^ssR««^^ 

ftH-CfcSo H** MteVW— A. 2l*a-1, 2 to 

3l*a-1. 3$g£\ 6 1* a- 1 , em&tS*lf [B5] /^i»«OCH 1ifiW<a- Kt473/i 

41*^-1. 43£^£*Rfc-r£o *fc, N-l i nke &9I (±S) tP. pastor isffi£H#5 D N Atfa - K"T £ 

TMaJ tt/Mfttt (ER) "C^/SStlSW 7^ SlIK^j (TS) 0/t : EPV"^titfel.o □ 

/-X3»^*l»t^o it, 7X/^^r>«ifflffifi$^to 
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[H6] /OgSfi*(DOCH1^t>y^ (A) irP.pa 
storisS*(0»«#**>/*£ (B) CO Hydrophobic!! 

[13 7] W7lM<Dil#*DNA$?D-«?i:L 
fcGenomic Southern Hybr idizat ion^ffi£frofc$£Jg:3: 

[118] P. pastor is«*#ftDNA««^X5 K (p 

km74) (Dummm^m^^mv^^. 

[09] NMM4DN A«|»KM7 4-2j3<fcl»£ 
UGTS115, K M 4 5 0»feft D N A OMfl#ftl 
e^Mia«a)«ac**Lfciai?. H*(7)T*JlteGenomicS 
outhern Hybr i d i zat i on»«rlcffl ^ □ — ycDikM. £ 
^Lfc^Tfc^o ftfc. B4>* EI*E c oRIJ, B g 

liB g i i i « 

[Hi O] «i#£DNA«i^KM7 4-2fc£tfI? 
4SGTS 115, KM 4 5lCOL*TH9-T?3*L*:^D 



— "^1 ^rffil^TGenomic Southern Hybr idizat ion^Sflf 
frofclSJ|lS«-rHlilctlt>4¥JlT?**o 

[H 11] »|l#SDNA«i*KM7 4-2fcJ:{;f 
4ttGTS1 1 5, KM4 5l:oUtH9T*^Lfc?P 

— y 2 £ffil>TGenomic Southern Hybr idizationjBflT^ 

[112] P.pastoris*«#«DNA«*»3&<Ml±-r4 
s F c e R I alHaicoLNtSDS-PAGEMS 

1 : sFceRIff (KM45) . 2: s F c £ R I Of 
(KM74-2) . 3: sFc£RIa (KM74- 

5) % 4:PNGase FJHIKM4 5~ s F c a R I 

Of. 5 : PNGaseFjHlKM74-2-sFc£R 
lor. 6:PNGaseFllKM74-5-sFc£ 

R I QT 



ran 



Ncu5 Ac - Gal - CHcNAc 



Neu5Ac - Gal - GlcNAc 



Man Fuc 

Man - GlcNAc - GlcNAc - Am 
NeaJAc -Gal- GlcNAc <w S 
"jMan^ 
Gal - GlcNAc ^ 



[B2] 
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[H3] 



X85bp 
670 bp 
922 bp 
-+4 1458 bp 



KB EE 




B; BamW. 
E; £coW 
H; if in dm 

MCS; Molti Oocfcg 



[i4] 



pKM50 




| g If 1 1| I 




PUC19 



[is] 



BamHI Siul AsuII 



jf i 1 k h? i 



EcoRJ xtml Xhoi Sptel PvuII 

1/ I 




3200 bp 



pKM74 



Pfcfva Genomic DNA ^| Pfc/ite OCH1 

JZ]; aFosFUagene {SUC2 Signal) mAOX2 promoter W; AOXt terminator 
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P~OCHl I1A-KADGSLLYYNPHNPPRRYYFYMAIFAVSVICVL--YGPSQQ LSS 4 4 

|| || I I I I II I I It 

S-OCH1 MSRKL — SHXjIAT RKSKT- - -I — V-VT-VLLXY-- SLLTFHLSN 34 

P-OCHl PKIDYDPLTLR SLDL-K-TLEAP--S — Q LSPG-TVED 75 

S-OCHl -KR L-LSQFYPSKDDFKQTLL-PTTSHSQDINXjKKQITVNKKKNQL 77 

P-OCHl -MI^QLEFHFPYRSYEPFPgHIWQTWKVSPSDSSFPKNF KDL-GE 119 

III II I III I I II llllll I ii i ii 

S - OCH1 HNLRDQLSF AF P YDSQAP IPQRWQTWKVGADDKNFPS S FRTYQKTWSG- 12 6 

P-OCHl SWLQRSPNYDHFVIPDDAAWELIKH-E--YERVPEV1EAFHLLPEPII^KA 166 

| Ml I M I I I I I I I I I I MM. 

S-OCHl SY — SPDYQYSLISDDSI— -IPFLENLYAPVPIVIQAFKLMPGNILKA 170 

P-OCHl DFFRYLI LF ARGGLYADMDTMlxLKP I ESWLTF^irj IGGV 20 5 

II Ml MMM I 1 1 1 1 1 1 1 i 1 1 M I 

S -OCH 1 DFLRYTJ^FARGGIYSDMDTl^LJK^^ - 219 

P-OCHl KNNA G1.VIGIEADPDRP DWHDWYARRIQFCQWAIQSK 242 

II I MMM MM I M II llllll III II I 

S-OCHl KNSKPSLIuSSDElSHQPGLVIGIEADPDRDDWSEWYARRIQFCQWTIQAK 269 

P-OCHl RGHPALRELI VR V-VSTTL R K 2 62 

III Mill I Ml I I 

S-OCHl pghpilrelil£it^ttlasvqnpg 319 

P-OCHl -E- -K-SGYLi-NMVEGK- -DRGSDVMDV^GPGIFTDTI^FDYHTNV @ 3 0 2 

| M | | I Mill lllllli I Ml II 1 

S-OCHl DETYKHSE-LiKNN KNVD-GSDIh^^^GPGIFSDIIFEYMNNVLiRYN- 3 53 

P-OCHl SsHSGQGIGAGSAYYKALSL-^EERDALSAR-P NGEML-KE--KV 341 

| | I I II 111 I M I 

S-OCHl - - -SD- -ILLINP- -N - LNKNDEE GS E - S ATT P AKD VI)|NOTj- LS K S TRK F 403 

P-OCHl PGKYAQ--QVVI J ---WEQFTNLRSPKLI-DDILII J PITSFSPGIGHSGAG 385 

|| II I I I I II M I II II I I M 

S-OCHl YKKlSESLQSSNSMPWpFSFlJCEW-IVDDW^PITSFSPDVGQMGAQ 452 

P-OCHl — DLtNHHLAYIRHTF EGSWK-D 404 

| 111 MM I 
S-OCHl S S DDKH - - AFVKHMF SGS WKE DADKN AGHK 490 
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[H6] 



[07] 



1 





101 201 301 401 48 1 



[SI 9] 



E 

I 



Disruptant 
Wild Type 



eg 



Bg 

i 



Bg 



Prob*-1 



Probe-2 
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im i o] 

Probe-1 

GTS115 KM45 KM74-2 



E Bg E Bg E Bg 




[m 1 1 1 

Probe-2 

GTS115 KM45 KM74-2 



E Bg 



E Bg E Bg 
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[012] 



(kDa) 



2 3 4 5 6 

p iiiiJiiij ; ill IHSIIi 

TOU81SS: !!ajg ! 

mm^ i l l 




(51) Int. CI. 6 KSMB* PrWSaS^ FI Sffiaatfil* 



c 


1 


2 


R 


1:84) 


(C 


1 


2 


P 


21/02 


c 


1 


2 


R 


1:84) 



